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FIGURE 1A 
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30 * . W -Arabidopsis , . nd^ AG01 1438 AAF18241 1 Q84WO0 a s -i 

, ! ' ^ ^thaliaha " X BT004583AAO42829.1 • Q9SGD2 

; :^^V.Ti V- ' V 3^--B : - NG 003070 NP ,172305.1 - 2lL J 

36/F22013.14 Ambidopsis n.d. AC003981 AAF99778.1 Q8VZJ0 

thaiiana 



Attd08280 

'AtVg08660/F22O1 3.14 



AC003981 AAF99778.1 
AY0641 35 AAL36042.1 
AY124807AAM70516.1 
NC_003070 NP_1 72342.1 
NM 1 80609 NP 850940.1 



Q8VZJ0 
Q9FRR9 




0Cr2 f 3-sialyltransferase 
(SJ3GAL : iy) 



Bos taurus 



n.d. 



AJ584673 CAE48298.1 




AJ620651 CAF05850.1 



K-2,6-sialyItransferase 
(Siat7b) 

E^l^JslSlit^ 

CC-2,8-sialyltransferase Bos taunts n.d. AJ699421 CAG27883.1 

(Siat8D) 

CMPtt-2.6- Bos taurus 2.4.99.1 Y15111 CAA75385.1 018974 

sialyltransferase (ST6Gal NM_177517NP_803483.1 

J). 

r 



;siaiyltrarisferase;8' '," i& ■B6stau'ruls'Ml&^^ 



sialyltransferase ST3Gal- 




Bos taurus 



AJ748843 CAG44452.1 



sialyltransferase ST3Gal 
VI(Siat10) 

i^eaa^m^M 

St6GalNAc-VI Bos taurus n.d. AJ620949 CAF06586.1 

polysialyltransferase Cercopithecus 2.4.99.- AF210729AAF17105.1 Q9TT09 

(PST) (fragment) ST8Sla aethiops 

IV 

1 



lit 




<&-2,3-slaJyltransferase 
ST3Gal L(S[at4) 



Ciona intestinalis n.d. 



AJ626815CAF25173.1 



CC-2,8- 
polysialyltransf erase 
ST8Sia IV 



Cricetulus griseus 2.4.99.- 



-AAE28634 
Z46801 CAA86822.1 



Q64690 



;&/4-gignac^; \ \ < : :cfcetuius 

/Itransferase ;^ - r ' L : \ H ^ v . , \ V^Vj 



Cricetulus griseus n.d. AY266676AAP22943.1 Q80WK9 



2,3-sialyltransferase 
§j3Gal l . U_ 
GalP-1,3/4-GlcNActt- 
2,3-sia)yltransferase 

St3Gal II (fragment) _ _ 

;fo2-£slaly^ i' r v n.d. f ' : ; AJ7P3740 CiWCM6lT.>;^ : .U : ^ F' T> : V P | 

ST3GaM (Siat4) ■ ,:^pl»^tv- : . . , : ,, • /. . , ; < t>,j£85£| 

CCr2,3-sialyltransferase Daniorerio n.d. AJ783741 CAH04018.1 

ST3Gal II (Siat5)_ 

a-2,3-siaTyTtransferase T," , . T 'Daniorerio'. r " :ri.d ' V '73626821 CAF2 5179.1; -JiillpH 1 : -"•1 

ST3Gal lll (SiaM^ _. "'H - ?1_ ^^.kr L^.^ V . - .^^MlSllSIl 

a-2,3-sialyttransferase Daniorerio n.d. AJ744809 CAG32845.1 
ST3Gal IV (Siat4c) 
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Fcfr2;3^ialyltransf£^ ; AJ783742CAH0401^ \ ^ 

[ST^Gal .V-r;(Siat5^reJated>;- !;• mM:jM2 a t ME ^^mMMBi 
cc-2 f 6-sialyltransferase Danio rerio n.d. AJ744801 CAG32837.1 

ST6GaI I (Siatl) _ _ _ 

^2,6-sSalyltransferase „ ; , ; : 'Dartib tetfo . \ 

:ST6GalNAc.lL(Slai7B) - .j^J^L''d£_ JS . ^ • ,Y ?>: 7?*'^ , 
a-2,6-sialyltransferase Dan/o re/to n.d. 

ST6GaINAc V (Siat7E) 
(fragment)^ 



AJ646874 CAG26703.1 




ct-2,8-sialy transferase 
ST8Sia I (Siat 8A) 
(fragment) 



Danio rerio 



AJ71 5535 CAG29374.1 




tt-2,8-sialyltransferase 
ST8Sia IV (Siat 8D) 

it; 



Danio rerio 



AJ715545CAG29384.1 




cc-2,8-sialyltransferase 
ST8Sla VI (Slat 8F) 
(fragment) 



Danio rerio 



AJ715551CAG29390.1 




A/-glycancc-2,8- 
sialyl transferase 



Danio rerio 



n.d. BC050483AAH50483.1 Q72U51 
AY055462AAL17875.1 Q8QH83 
NM 1 53662 NP 705948.1 




St3Gal-V 



Danio rerio 



n.d. AJ61 9960 CAF04061 .1 



Or2,6-sialyltransferase 
(CG4871)ST6Gall 



Drosophiia 
melanogaster 



BG060^32 AAH6C)932.1 r ^i^^^^^M 



2.4.99.1 AE003465AAF47256.1 Q9GU23 
AF21 8237 AAG1 31 85.1 Q9W121 
AF397532 AAK921 26.1 
AE003465 AAM70791 .1 
NM_079129 NP_523853.1 
' _ _ NM_166684NP_726474.1 
|(^2>sialy1transferase , r ^ , \Gallukg3ilu^^OriiS?^ ^i^WT CAEStZ9^A: ,*afc - / 5 

c^2 f 3-sialyltransferase Galtus galtus 2.4.99.4 X80503 CAA56666.1 Q11200 

ST3Gal I _ NM 205217NP_990548.1 

|-C^2,3-siaiyltransfe^ ^^^ate-v|||£2^99 b .^ Al&35250^C14163.f" 073724: . U 

[ST3Ga! IV (fragment). ; • XV. - : : ^ ' _ .. L ci 

0-2,3-sialytransferase Galtus gallus n.d. AJ585761 CAE51 385.2 
(ST3GAL-II) 

I ccr2^sialyltransferase^ 

I(siat7b) yx ^L 'Mf±'M^L M^- : ^it§^^ 'V- ^WW^^ 

0^2,6-siaiyltransferase Gallus gallus 2.4.99.1 X75558 CAA53235.1 Q92182 

ST6Gall _ NM_205241 NP_990572.1 

fo!-2 D 6-sia!yltransferase- ;^mk Gaifus gallus ^ 2.4.99.3 s -AAE68028-1 
|ST6GalNAc I ^ , v f " .• «\ . -AAE68029.1 

{: : . • V ; \ . ;X74946 CAA52902.1 



092183, ; ; 



0Cr2,6-sialyltransferase 
ST6GallMAc II 



Gallus gallus 



NJML1205240 NRJ990571 ; 1 
2.4.99.- X77^5AAE68030.r 
NM_205233 CAA5481 3.1 
NP_990564.1 , 



Q92184 



j cc^.^sialyltransferase ~? ; • 7 ^ * Gallus ga fusW T^nld AJ634455 CAGK25677.1 > 
ist.6GalNAc.ili (SJAT7CL2 l^MW^^: ' ; ^M^V ^ ^^vfe^rf^l 
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.i ** — & J A 





a-2,6-sialyltransferase 
ST6GalNAcV(SIAT7E) 
(fragment) 



Gailus gailus 



n.d. 



AJ646877 CAG26706.1 




Cfr-2 f 8-sialyltransferase 
(SIAT8B)[__ 



Gailus gailus 



AJ699419CAG27881.1 




cc-2,8-sialyltransferase 
,(?!AJ8F) 



Gailus gailus 



AJ699424 CAG27886.1 




>CC-2,6- 
sialyltransf erase II 
(ST6Gal II) 

polysialyltransferase 
ST8Sia IV 



Gailus gailus 



AJ627629CAF29497.1 



Gailus gailus 2.4.99.- AF008194 AAB95 120.1 



042399 




ST3Gal II 



BC036777 AAH36777.1 
X96667CAA65447.1 
NM 006927 NP 008858.1 



000654 




m 

if. 



• -. -Spll h ; ' ; : : ".■!:!.'■ «; T r£ ay 



fefe -M. ■ :'• : ■ 1 v ' : V'- ID' 1 . . NM_174< 
|l| M 5 * • <•< '** v v ' >V ,:■ ;v j :.NM_174< 



AF4258g5 AA013873 J f Q8IX51 
AF425866AA013874 1 Q8IX52 
AF425867 AA01 38751 
AY1 67992AAO38806.1 
AY1 67993 MO38807. 1 
AY1 67994 AAO38808* 1 
AY1 67995 AAO38809.1 
AY1 67996 AA03881 0.1 
AY1 67997 AA03881 1.1 
AY1 67998 AA038812.1 
NMJ)06279 NP_006270.1 
NM_1 74964 NP_777624.1 
NM_Jf74965 NP_T77625.1 
Nl\/M 74966 NP_777626.i 



Q8IX53 
Q8IX54 : 
Q8IX55 
Q8IX56 
Q8IX57 
Q8IX58 



hi 74067 NP_777627;i ix ^ (i\ ® K«| 

174970WP^777630:i :^#vil^ 
174972 NP_777632 1 ' * J. d ' I 
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FIGURE 1D 



Organism 



Homo sapiens 2.4.99.- 



PCT/US2005/002522 



GenBank / GenPept SwissProt 



L23767 AAA16460.1 Q1 1206 

AF035249 AAC1 41 62.1 060497 

BC010645AAH10645.1 Q96QQ9 

AY040826 AAK93790.1 Q8N6A6 

AF516602 AAM66431 .1 Q8N6A7 

AF516603AAM66432.1 Q8NFD3 - 

AF516604AAM66433.1 Q8NFG7 
AF525084 AAM81378.1 
X74570CAA52662.1 
CR456858 CAG331 39.1 
NM 006278NP_006269.1 
AF1^939l AAD3913** '^§g^7*S?H 




Cfc-2,6-sialy1transferase 
(ST6Gal II ; KIAA1877) 



Homo sapiens 



BC008680AAH08680.1 
AB058780 BAB47506.1 
AB059555 BAC24793.1 
AJ512141 CAD54408.1 
AX795193CAE48260.1 
AX795193CAE48261.1 
NM 032528 NP 115917.1 



Q86Y44 
Q8IUG7 
Q96HE4 
Q96JF0 




Or2,6-sialyltransferase 
(ST6GalNAc V) 



Homo sapiens n.d. BC001 201 AAH01 201.1 

AK056241 BAB71 127.1 
AL035409 CAB72344.1 
AJ507292CAD45372.1 
NM 030965 NP 112227.1 



Q9BVH7 




cc-2,6-sialyItransfetase 
ST6Gal I 



Homo sapiens 2.4.99.1 




BC031476AAH31476.1 
BC040009 AAH40009.1 
A1 7362 CAA01 327.1 
A23699CAA01 686.1 
X1 7247 CAA351 11.1 
X54363CAA38246.1 
X62822CAA44634.1 
NM_003032 NPJ)03023.1 
NM 17321 6 NP 775323.1 



P15907 



AYQ96001 AAM22800.1 : 
AY358.91 8 AAQ89277.1 
AK0001iaBAA90953;i 
• ;•• - m r - Y11 339 CAA721 79:2 

1slii j iLiJaijJL^ i-.^.^ _ J.ll ~ ,u.. NM^i^t^NP^oeps^.i 

OCr-2,8- Homo sapiens 2.4.99.- L41 680 AAC4 1775.1 

polysialyltransferase BC027866AAH27866.1 
ST8Sia IV BC053657AAH53657.1 

NM 005668 NP 005659.1 



Q9NSG7 * )P <i 
Q9NXQ7 V, I 

• : "•••1 



Q8N1F4 
Q92187 
Q92693 



CC^2,8-sialyltransf erase .^ir -r nuutv o^w«o .- „••>: ^.tioo u 

(GD3 synthase) ST8Sia I k - j ' 1 ^ ,,\ ? ' 



Homos§pi^s^^24MB 



J : ■■■■- ■ 4. : 



L32867AAA62366.1 
L43494AAC37586.1 
BC046158AAH46158.1 
- -AAQ53140.1 
AY569975 AAS75783.1 
'D26360BAA05391.1 
X77922CAA54891.1 



.Q86X71 
Q92185 
Q93064 



4 - l- 



ct-2 ,8-sialyltran sfe rase 



Ho/no sapiens 



-Li: ,NM^003034 NP_00302ff 1 _i 
2.4.99.- * L29556AAA36613.1 Q92186 
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ST8Sia II 
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U82762 AAB51 242.1 Q92470 
U33551 AAC24458.1 Q92746 
BC069584 AAH69584. 1 
NM_006011 NP 006002.1 




c^2£-sialyltransferase 
ST8Sia V 



Homo sapiens 2.4.99 



U91641AAC51 727.1 

CR457037 CAG3331 8.1 
_NM_013305 NP_037437.1 



615466 




lactosylceramlde c^-2,3- 
sialyltransferase (ST3Gal 
V) 



2.4.99.9 AF105026 AAD 14634/1 " Q9UNP4 
AF1 19415 AAF66146.1 094902 
BC065936 AAH65936.1 
AY1 528 1 5 AA0 1 6866. 1 
AAP65066 AAP65066.1 
AY3591 05 AAQ89463. 1 
AB018356 BAA33950.1 
AX876536 CAE89320.1 
NM_003896 NFM)03887.2 




ABb35173 BA^87035.1 'V 3 & m\ 

AK02390b;BAB147,15il - " ^ '>&KM 



^ : >V'$^ >\*,i? r 1 AX880950CAE91145.1 fj$ ''. • ^ 

' • : : t l ^ >/'^>V CR457318CAG33599.1 , = l;£ J 

l^*: ^a.^i^; ; nm^oisj^npos^i,?^;. . '_ Lr ^iij 



A/-acetylgalactosamin!de 
oc-2,6-sialyltransferase IV 
(ST6GalNAc IV) 



Homo sapfens 2.4.99, 



ST8SIA-VI (fragment) "7^ ^ ^ Homo sap fens , n 
unnamed protein product ~~ Holm sapient 



n.d: 
n.d? 



AF127142AAF00102.1" Q9H4F1" 
BC036705 AAH36705.1 Q9NWU6 
-AAP63349.1 Q9UKU1 
AB0351 72 BAA87034.1 Q9ULB9 
AK000600 BAA91281 .1 Q9Y3G3 
Y17461 CAB44354.1 Q9Y3G4 
AJ271 734 CAC07404.1 
AX061620CAC24981.1 
AX068265 CAC27250.1 
AX969252CAF14360.1 
NM.014403 NP_05521 8.3 
_NM_1 75039 NP_778204.1 

■ AJ621583CAF2,1722ii T V,< ^J7$S^«. 
XfoT 291 725 XP_291 725.2 i 
AK021 929 BAB1 3940.1 Q9HAA9 ~ 
AX881696CAE91353.1 
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FIGURE 1F 



Organism 



Gal P-1 ,3/4-GlcNAc c&- Mesocricetus 

2,3-sialyltransferase auratus 
(ST3Gal IV) j 

[ GD3 synthase ffragment) f < " • MesocrjceTus* '■j3£^'WF'~ 

ISTSSIa I ,j ^ ±1 jtitBtus : j *i $ 

polysialyltransferase Mesocricetus 2.4.99.- 

(ST8S|a IV) auratus 



PCT7US2005/002522 



GenBank / GenPept SwissProt 



2.4.99.6 AJ245700CAB53395.1 Q9QXF5 



AR41657MP33879.i Q9WUL1 
^24570^0X653396:1 



Q9QXF4 




00-2,3-sialyltransferase 
ST3Gal II 



St3gal2 Mus muscu/us 2.4.99.4 



BC0 1 5264 AAH1 5264. 1 
BC066064 AAH66064 . 1 
AK034554 BAC28752. 1 
AK034863 BAC28859. 1 
AK053827 B AC35543 . 1 
X76989CAA54294.1 
NMJJ09179 NP_033205.1 
NMJ 78048 NP_835149.1 



P54751 *R? i 

Q11202 i 

Q9JL30 ' * 



Q11204 
Q8BPL0 
Q8BSA0 
Q8BSE9 
Q91WH6 




o2,3-slalyltransferase 
ST3Gal IV 



St3gal4 Mus muscu/us 2.4.99.4 



BC01 1 121 AAH1 1121.1 P97354 

BC050773 AAH50773. 1 Q61 325 

D28941 BAA06068. 1 Q91 Y74 

AK008543 BAB25732. 1 Q921 R5 

AB061 305 BAB47508. 1 Q9CVE8 
X95809CAA65076.1 
NM 009178 NP 033204.2 




0^2,6-slalyltransferase 
ST6GaINAc II 



o^2,6-sialy!transferase 
ST6Gal I • 

a-2,6-sialyltransferase 
ST6Gal II 



ro^2,6-slalyltransferise 
jST6GalNAcl - : -" ^.j 
c^2,6-sialyltransferase 
ST6GalNAc III 



St6galnac2 Mus musculus 2.4.99.- NM_0091 80 6677963 

BC010208AAH10208.1 
AB027198BAB00637.1 
AK00461 3 BAB2341 0. 1 
X93999CAA63821.1 
X94000CAA63822.1 
NM_009180 NP_033206.2 

r : * :;p^ AAE6863i:i : ^ 

SC027833 AAH27833;1 i " : - 
D.f6t06BM0368ai ; 
0&KO34768 BAC28828. 
. - AK084 i 241SAC391 20. 1 > * > 
^J&Mli^ * ,iJ&&W£^y^ NM ,145933 NP_666045:1 
St6gal2 Mus musculus n.id. AK082566BAC38534.1 

AB095093 BAC87752.1 
AK1 29462 BAC98272. 1 
NMjl 72829_NP_76641 7 . 1 
St6gainac1 Mus musculus J^'r2,4.99.3' Y1 1274 CAA721 37.1 

NM 011371 NP. 035501.1 



St6gatf Mils rhtJSCu1us^-vW^4^9*i " •*'■"» 



P70277 

Q9DC24 
Q9JJM5 



Q64685 ,W 



QSKlJit? 



Q8BUU4 



Q9Q239 



St6galnac3 Mus musculus M - ^ 



^^sSiyltransferaSe 
ST6GalNAc IV 



St$galnac4 Mus muscu/us 



BC058387 AAH58387. 1 
AK034804 BAC28836.1 
Y11342CAA72181.2 
Y11343CAB95031.1 

NM_01 1372 NPJ)35502 
2 4.99.7 BC0564£TAAH56451 1 
# AK085730BAC39523li 
' :;AJb^73tbCA^7446.1/ 



•Q9JjP5 ' feSli 
Q9WUV2 
Q9JHP5 



Q8C3J2!* 
Q9JMP2 
Q9R2B8 14? 
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FIGURE 1G 
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St8sla 1 Mus muscuius 



PCT/US2005/002522 



GenBank / GenPept SwissProt 



i r - Y15780 CAB43514.1 Q9JHP0 

,1 V19055 CAB93946.1 Q9QUP9 

7 Y19057 CAB93948.1 Q9R2B5 
M'Lli& 'iNKlpi 1373 NP_035503,1] ; ; \- u 

2.4.99.8 L38677AAA91869.1 Q64468 

BC024821 AAH24821 .1 Q64687 

AK0461 88 BAC32625.1 Q8BL76 

AK052444 BAC34994.1 Q8BWI0 

X84235CAA59014.1 Q8K1C1 

AJ401 1 02 CAC20706.1 Q9EPK0 
NM 01 1374 NP 035504.1 



r'il 




ml 

cc-2,8-sialyltransferase 
ST8Sla II 



St8sia2 Mus muscuius 



2.4.99.- 



X83562GAA58548.1 
X99646CAA67965.1 
X99647CAA67965.1 
X99648 CAA67965.1 
X99649CAA67965.1 
X99650CAA67965.1 
X99651 CAA67965.1 
NM 009181 NP 033207.1 



Q35696 




' - 2.4.99.- BC034855AAH34855.1 P70126 



c&-2,8-sialyltransferase 
ST8Sia V 



St8sia5 Mus muscuius 



AK078670 BAC37354.1 P70127 
X98014 CAA66642.1 P70128 
X98014 CAA66643.1 Q8BJW0 
X98014 CAA66644.1 Q8JZQ3 
NM_013666 NPJ)38694.1 
NM_1 53124 NP_694764.1 
NMJ 77416 NP 803135.1 




GD1 synthase 
(ST6GalNAc V) 



St6galnac5 Mus muscuius 



GM3 synthase (jti&&% r 
sialyltTBr^erase) Sf 3Gal 



BC055737 AAH55737.1 
AB030836 BAA85747.1 
AB028840 BAA89292.1 
AK034387 BAC28693.1 
AK038434 BAC29997.1 
AK042683 BAC31 331 .1 
NM 012028 NP 036158.2 



Q8CAM7 
Q8CBX1 
Q9QYJ1 
Q9R0K6 



AJ-acetylgalactosaminlde St6galnac6 Mus muscuius 
o-2,6-sialyltransferase 
(ST6Ga!NAcVI) 



St3gal5 "Mus muscuius 2,4.99:9 T AP 1i941 6 AAF661 4^1 , <T®88829 r - 

^ - AAP650631 ^ Q9CZ65 

j LP ' ABQ18b48 BAA3349i.i i Q9QWF9 >: ? ^ 
ABbl3302BAA76467.f 
AK012961BAB28571.1 v 
; Y15003eAA75235.1 
NM_01 1375 NP^035505.1 
BC036985 AAH36985.1 
AB035174BAA87036.1 
AB0351 23 BAA95940.1 
AK030648 BAC27064.1 
NM_P1_6973 NP_058669.1 
" " U46578AAD00069.1 T ~7 J J 
AF1 70726 AAE61 323/T>.v^^& l&f&'aM 



2.4.99. 



. . v . • V;;: 

Q8CDC3 
Q8JZW3 
Q9JM95 
Q9R0G9 



W38L 

■ v ■:■> " '< .j*. 4 ' ' -' ^U?X ^ AF1 70726 AAE61 323.1 W<l 

V. 1 '' . 'C • * ■ • •" " NO 001132AAE61326.1 ' ^/^iffi^ 

. l^2il : ... - i iii i uLii vj v,^p^05i852.v ; 

cc-2 t 3-sialyltransferase Oncorhynchus 



n.d. 



AJ585760CAE51 384.1 
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m 



(St3GaW) 

; : 6cf2-,6^sialyttrans^^ 

a-2,8- Oncorhynchus n.d. AB094402BAC77411.1 Q7T2X5 

polysialyltransferase IV mykiss 
(ST8Sia IV) 




0C^2,3-slalyltransferase 
ST3Gal IV 



Oryctolagus 
cuniculus 



2.4.99.- AF121967AAF28871.1 Q9N257 




OSJNBa0043L24.2 or 
OSJNBb0002J11.9 



Oryza sativa 
(japonica cultivar- 



n.d. 



AL731 626 CAD41 1 85.1 
AL662969 CAE04714.1 




a-2,6-sfalyttransferase 
ST6GaINAcV(Siat7E) 
(fragment) 



Oryzias latipes 



AJ646876 CAG26705.1 



0^2,3-sialyltransferase 
ST3Ga|ll (SiatS) 

(^2vai-8ialyltransife1as^f ? 

iST3^lll^aSi^i 
cc-2,3-sialyltransferase 
ST3Gal IV (S|at4c) 



Pan troglodytes 



n.d. 



AJ7448Q4 CAG32840.1 




Pan troglodytes 



AJ626824 CAF25182.1 



oc-2,6-stalyltransferase 
(Sia7A) 

g&2 ; r ' 



Pan troglodytes 



n.d. 



AJ7487-40 CAG3861 5.1 



cc~2,6-sialy (transferase 
ST6GalNAc III (Siat7C) 



Pan troglodytes n.d. 



AJ634454 CAG25676.1 




oc-2,6-sialyltransferase 
ST6GalNAc V (Siat7E) 



Pan troglodytes 



AJ646875 CAG26704.1 




0C"2,8-sialyItransferase 8A 
jSlat8A) 



Pan troglodytes 2.4.99.8 AJ697658 CAG26896.1 
j^2,9-siaiyltrans^ £og/qo^ >: i 



a-2,8-siaIyltransferase 



Pan troglodytes 



n.d. 



AJ697660 CAG26898.1 



|8D (Siatap) ../^ir.^' i^L *\ « 21: Ia£ 

c&-2,8-sialyltransferase 8E Pan troglodytes n.d. AJ6976S2 CAG26900.1 
(Siat8E)__ 

1 cc.2,8~sialyltransferase 8F ^ I < " Pan ^d^es AJ697663 CAG26901 .1 ^f?Mf?|^n 

l(Siat8FI . . ; V _ 7^: . ■ - ^ , v - ; . "i $y ,! :•• • = ::7-:^^|^«My^'^! 

P-galactosamldeoc-2,6- Pan troglodytes 2.4.99.1 AJ627624CAF29492.1 
sialyltransferase I 

fTBGaJI;Siat1) 

gaiactosamldeo^JB^^ " r rri.d. -ATi AJ627625 CA^49&i;Jl^&^^^\ 

s^fensferaseil < :. > v0 f- ^ ' ^ </ * ^ 5 1 ' ^^^^^^1 



GM3 synthase ST 3Gal V 



Pan troglodytes^ # n.d. AJ744807CAG32843.1 
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(Siat9) _ 

^ SI 3812^; 

oc~2,3-sia!yltransferase 
ST3Gal III _ 

|^r3-sla!yltransf^r^ie:!; 



-. ,., ( .,, : , Rabbit fibroma v, n.d. * NC/:001266 NP_052025 — ~ >'V? ^ 

V---^'..'--/ yirusKasza : .^-1 _ .. , : :/ ,^ ,_i\ : 



Rattus noivegicus 2.4.99.6 M97754 AAA421 146.1 

NM 031697NP 113885.1 



Q02734 



iocr2,3-sialyltransfera5e^ ; v • , Rattus riorveghus rkd:v AJ 626825 C^2 51 83^ - ^ * /V> 1 

!§T3Qa!;jv;{Siat4(:); ;.. x. ilis / .V; > ^tal. MS 1 v^i^^-'Slf ^1 ^J^SsSH 

tt-2,3-sialyltransferase Ratfus norvegicus n.d. AJ626743 CAF25053.1 

ST3GalVI _ 

oc-2,6-sialyltransferase Rattus noivegicus 2.4.99.1 M1 8769 AAA4 11 96.1 P13721 

ST6Gal I M83143AAB07233.1 

|sT6GalNAcI(Siat7X)^ ^V^A ' L L _ * / ^ _ X_ — 

c&-2,6-sialyltransferase Rattus norvegicus n.d. AJ 634457 CAG25679.1 




co-2,6-sialyltransferase 
ST6GalNAclV (Siat7D) 



Rattus norvegicus n .d . 



AJ646871 CAG26700.1 




ot-2,6-sialyltransferase 
ST6GalNAcVI <Siat7F) 



Rattus norvegicus 



AJ646881 CAG26710.1 



<&-2,8-sialyltransferase 
(SIAT8E) 



CC^.B-sialyltransferase 
ST8Sla If 



Rattus norvegicus n.d. AJ699422 C AG 27 884.1 



Rattus norvegicus 2.4.99.- L1 3445 AAA42 147.1 Q07977 

NM 057156 NP 476497.1 QG4688 



0^2,8-slalyltransferase 
ST8Sia IV 



Rattus norvegicus 2.4.99.- U90215AAB49989.1 008563 




sia, 

(ST6GaJM 

GM3 synthase ST3Gal V 



Rattus norvegicus n.d. 



088830 



AB018049 BAA33492.1 
NM 031 337 NP_1 12627.1 

I siaiyjtranslW^ *\ .V'-VY" 1 ~"' ") 

a-2,3-sialy transferase Siiurana tropicalis n.d. AJ585763 CAE51 387.1 
(St3GaMI) _ _ " . 
! ^.^sialyltransfefaseT: "? JL ; T - 7/i "SUurariaM^ 

a-2,6-sialyItransferase Strongylocentrotus n.d. AJ699425 CAG27887.1 
(St6galnac) _ _ purpuratus 

I ^.^iaiyfi^nsferase T^Plli^^ 51 389.1 v 1 '- *r~: ' * 1 

,(ST3GAL-III> . _ ^ "Li-. „ _ .Li^LL ''Z " lYlY 

cc-2,3-sialyltransferase Sus scrota n.d. AJ584674 CAE48299.1 
(ST3GAL-IV) 

1 0^2,3-sialyltransferase , * ^ j: '„ £ r * 'Sus scra/S$^^ 

|ST3Gai:ri^..- 1 ^;jgl;i^ 

0^2,6-sialyltransferase Susscrofo 2.4.99.1 AF1 36746 AAD33059.1 Q9XSG8 

(fragment) ST6Gal I 

ftgaiactosamfde c*2,£ " - \ .'/J' -~ Sus scrotal flfff/ ; n .d. " , ; ; AJ62!0^'C/U*d'^ 

slalyltransfera.se . . , _ • ' 1 ' > ' '* - ' VvftTfo ' X I 

(ST6GajNAc-v>__ i J_ _ v-tl , ^y^y ll^LM 

sialyltransferase sus scrota n.d. AF041 031 AAC1 5633-1 062717 
(fragment) ST6Gal I 
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?T6GALNAC^ "Ml.*" f 3 v ^Sus^Cfofe _ hdl - AJ620948 CAFQ6 585.1 % *v r i £ ..4 

tt-2,3-sialyltransferase Takifugu rubripes n.d. AJ744805 CAG32841 .1 
(Siat5-r) _ 

Lo^^siatytrlnsfe^ > _v - ; 

feai j»Cl Mm^mM-iM:: .u:^^^ £1 . > v - , ii^Sliiii 

cfc-2,3-sialyltransferase Takifugu rubripes n.d. 

ST3Gal II (Siat5) 
(tegment) _ 

fcb^prsia^ti^inper^^^ 



oc-2 ( 6-sIalyltransferase Takifugu rubripes n.d. ~ 

ST6(^I I (Siatl) 



AJ626817CAF25175.1 



i 



AJ744800 CAG32836.1 



a-2,6-sialy!transferase 
ST6GalNAc II B (Siat7B- 
related) 



Takifugu rubripes n.d. 



AJ634461 CAG25682.1 




c&-2 ,6-sialyltransferase 
ST6GalNAc IV (siat7D) 
(fragment) 

!ST6GajNAc^:(Slaj^E| 



Takifugu rubripes 2.4.99.3 



Y17466CAB44338.1 
AJ646869 CAG26698.1 



Q9W6U6 




Or2,6-sialyltransferase 
ST6GalNAcVI (Slat7F) 
(fragment) 



Takifugu rubripes 



AJ646880CAG26709.1 




aX2,8-sialyltransferase 
ST8Sia II (Siat 8B) 
(fragment) 



Takifugu rubripes 



AJ715538CAG29377.1 




a-2,8-sialyItransferase 
ST8Sla lllr(Slat 8Cr) 



Takifugu rubripes , 



AJ715542CAG29381.1 




0Cr2,8-sialyltransferase 
ST8Sia VI (Slat8F) 
(fragment) 



Takifugu rubripes n.d. AJ715549CAG29388.1 




Tetraodon 
nlgrpyiridis ^ w 



AJ744806CAG32842.1 



n.d. 



AJ626822 CAF251 80.1 



oc-2,3-siaIyltransferase 
(Siat5-r) 

|;S2,3-sia!yltrinsfera'se r -; •': * ™.n7f8£oto^ 

tsT^aJl^iat4)„. .CZmmm^grpyiridis \ + , . : / ^ _ 

ct-2,3-sialyltransferase Tetraodon 

ST3GaNIJJS!at6) _ nigroviridis 

j oc^2,6-siaTy1transferase ' "V * 7 1 Tetraodon 
lST6Ga!NAc ll,(S!at7B). V^'lli". Jnigroyiridis \ 

C&-2 ,6-sialyltransferase tetraodon 
ST6GalNAc V (Siat7E) nigroviridis 
(fragment) 



j o^^-sialyltransferase"".^ VfetraoSon ''^r^fh^T'?. AJ634462 CAG2&i^.lf^^ 



n.d. 



AJ646879 CAG26708.1 




c&-2,8-sialyltransferase 
STSSia II (Siat 8B) 
(fragment) 



Tetraodon 
nigroviridis 



n.d. 



AJ715537CAG29376.1 



►.-Is,-,:? , 
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n.d. 



AJ715^0CAG29379.1 



SI 



iST8Sia III (Slat 8G) f ; .^r ^ j;^ it-y'X ;^pw^^^;i .-* J -:-k^Vi.^-}5- ; ' -/^ 

•(fragment)- ,LJ- A j . L ' V* ' - V ^ 4 'd 

ct-2,8-sialyltransferase Tetraodon " 

ST8Sia 1 1 Ir (Slat 8Cr) nigroviridis 
(fragment) 
| &2;84ialyitra^ 
SJ8Sia V (Slat 8lE) 
K^gmbnt) : : 

cc^2,3-sia!yltransferase Xenopus laevis n.d. AJ585762 CAE51 386.1 

(St3Gal-ll) ■ 

a-2,3-sialyltransferase Xenopus laevis n.d. AJ585764 CAE51 388.1 

St3Gal-lll (Slate) _ AJ626823 CAF251 81 .1 

O Q 'I:.- ■x\,:t.C:.' .... _ 




tt-2,8-sialyltransferase 
ST8Sl0fr-l (Siat8A;GD3 
synthase) 

a-2,3-sialyltransferase 
(3Ga!-VI) 

^2j3hsialyltransfeTase v ? 

0^2,6-slalyftransferase 
ST6GalNAcV(Siat7E) 
(fragment)_ 



Xenopus laevis n.d. AY272056AAQ16162.1 

AY272057 AAQ1 61 63.1 
AJ704562 CAG28695.1 



Xenopus troplcalis n.d. AJ646878 CAG26707.1 




Slab (fragment) 



Neisseria meningitidis 
M209 



AY28 1 046 AAP34769.1 " 



I Slap (fragmentf 1 ^ ^ Neisseria meningitidis^^: rM& ^ 



polysialyltransferase (SiaD)(fragment) Neisseria 'meningitidis 

M3315 



n.d. AY2341 91 AAQ8 5289.1 



i-SiaD^fragmenQ^^ ;| • • £P 



polysialyltransferase (SiaD)(fragment) Neisseria meningitidis 

M4211 



n.d. AY234190 AA085288.1 



f SiaD (fragment)*" rf>"^T : :> vwT * Nehsen^hwnihgiudis)iX^ nSl ® AY^it)48 AAP3477£1.. 

polysialyltransferase (SiaD)(fragment) Neisseria meningitidis n.d. AY234193AA085291.1 * 

„ M5177 _ 

t^iab v ^ ?'V'-"- ; /Ve/sserfa men/f?^^^ - j 

SiaD (fragment) Neisseria meningitidis n.d. AY28 1045/^34768.1 

_ _ /W980 
I.NMB0Q67 ^t^V'i?? TH : |iA:pseS men/ogffioVsTp 
L .:: ,MC58^ 
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b : __1 -..A : 1 punctata Sch3 < fc . - 1 

OR F2 Haemophilus n.d. M94855AAA24979.1 

■ , T ._ influenzae A2 

HI1699 . ... . ; y /. Haemophilus n.d: ' ^32$^ 

i - . ^ ,-MuenzqeRd "y : V L; ^ dN[O1000907NFii3^1 , i a»:^ _ /1 r*j 

ct-2,3-sialyItransferase Neisseria 2.4.99.4 U6 0664 AAC4453 9.1 * P72074 

gonorrhoeae AAE67205.1 
F62 




Cfc-2,3-sialyltransferase 



Neisseria 
meningitidis 
406Y t NRCC 
4030 



2.4.99.4 U60661 AAC44543.1 




NMA1118 



Neisseria 
meningitidis 
Z2491 



AL162755CAB84380.1 Q9JUV5 
NC 0031 16 NP 283887.1 




WaaH 



Saimoneifa 
enterica 
SARB25 



AF519787AAM82550.1 Q8KS93 




Safmonefla 
enterica 
SARB39 



n.d. AF51 9789 AAM82552.1 




Sa/moneila 
enterica 
SARB57 



n.d. AF519791 AAM82554.1 Q8KS91 




WaaH 



Salmonella 
enterica SARB8 



n.d. AF519792AAM'82555.1 Q&KS90 




WaaH (fragment) 



Salmonella 
enterica 
SARC12 



n.d. 



AF519781 AAM88842.1 




WaaH (fragment) 



Saimoneifa 
enterica 
SARC14I 



n.d. AF51 9783 AAM88844.1 Q8KS97~ 



WaaH y : i r/I; W. '■ , Salmonella X 4-" >• n.dy ; ?^^ 

I.,... .^.A^k/ ;-r£.|;:il I ri m* SARC15U #:Av ; -yyy . y^--' y.lf$&] 

WaaH Sfl/monfl/te n.d. AF519785AAM88846.1 Q8KS95 



Salmonella 
enterica 
SARC16II 
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| WaaH (fragment) •< ~~ v r / ' — Salmonella , n.d ' AF£f 9772 AAM88834:1 Q8KSM, 5 ^ ^ 

! , r > ^ * ^ enterica '\ ^ ' > J , P . . : , f " j 

WaaH (fragment) Sa/moneila^^ rud. AF519^3 AAM8883^ 

enterica 

SARC4I 




WaaH 



Salmonella 
enterica 
SARC6l/a 



n.d. 



AF5 1 9775 AAM88837.1 Q8KSA2 




Salmonella 
enterica 
SARC9V 



n.d. 



AF51 9778 AAM88839.1 Q8KSA0 




Campylobacter jejuni 
81-176 



n.d. 



AF305571 AAL09368.1 



■ill. , r „ „ ATCC 43430 



2.4.99.- AF400047 AAK85419.1 




o2,3/8-sialyltransferase 



Campylobacter jejuni 
ATCC 43438 



AF400048 AAK91 725.1 Q93MQ0 



0^2,3-sialyltransferase (Cst 



Campylobacter jejuni 
ATCC 43456 



2.4.99.- AF401528AAL05990.1 Q93D05 



c&-2 t 3/8-sialyltransferase *" Campy/bfiarferyeyun/'" n.d. AF21 6647 AAL36462. 1 
(Cst-ll) _ ATCC 700297 

cc-2,3-sialyltransferasecstlll Campylobacter jejuni 2.4.99.- AF1 95055 AAG29922. 1 ~ ~" 

_ _ MSC57360 

f(*2,3-sial^ ; ^4,9-9^ /tt.1a£07f CAB73395.1 :^PN|F*^»^ 



cx-2,3AXr2,8-sialyltransferase Campylobacter jejuni n.d. -AA096669.1 

l, i? s fi , >. ^9:10 AX934427CAF04167.1 

ii ^2,3^2 ( 8-sia!yitransferajsie Campylobacter jejuni \ % n; d^MAX934431 -K^^&m^aW^iW^Y;- 

o^2,3/fc<r2,8-sialyltransferase Campylobacter jejuni n.d. ^3443VCAF0417V.1 ^ 
JL(Cstll) 0:36 

c^2,3/c^2,8-sialyltransiferase Campylobacter jejuni n.d. -AA09 6670.1 

H(Cstll) 0:41 -AAT17967.1 

AX934429 CAF041 68.1 



ro^2,3-stalyltransferase cst-f " Campylobacter Jejuni 



2 4 99.r ,< AF1 30466 AAF134951 ?Q9RGFi£ : ; "~ - * r J 
L." ■ -AAS36261 1 *' . " i 



Afunctional Cfr-2,3/-2,8- Campylobacter jejuni 2.4.99.- AF1 30984 AAF31 771.1 

slalyltransferase (Cst-ll) OH4384 AX934425 CAF04 166.1 



1R07C 
1RQ8A 
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PM1174 



Pasteureifa multoclda n.d. AE006157AAK03258.1 Q9CLP3 
PM70 NC 002663 NP 246111.1 



Sequence 10 from patent US Unknown. n.d. - AAT17969.1 

6699705 




Sequence 2 from patent US Unknown. 
6709834 



-AAT23232.1 




Sequence 3 from patent US Unknown: 
6699705 

Sequence 35 from patent US Unknown. n.d. -AA096685.1 

6503744 (fragment) _ _ -AAS36262.1 



Sequence 5 from patent US Unknown. 
6699705 



n.d. 



-AAT17966.1 
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O 

a. AG 1 — O^N\ANHP .base; b. pyruvate, AS -Aldolase, buffer, c. synthetase, nucelotide phosphate; 

deprotecting reagent; e. activated PEG 
NP = nucleotide phosphate; P = protecting group; PEG = polyethylene glycol) or methoxy-poly(ethylene 



WO 2005/072371 



16/18 

FIGURE 3 



PCT/US2005/002522 




WO 2005/072371 



17/18 

FIGURE 4 



PCT/US2005/002522 




"NHC(0)CH, 
NHC(0)CH 3 

CH^OHJCHtOHJCH.NH^NH^OJO^H^OCHaCH^OCCN^NHRi 
NHC(0)CH, 

CHCOKJCHCOHJCHaNHCPKCHANHR 1 
NHC(0)CH S ; 

CH(OH)CH(0H)CH2NH(CH2) a NHR 1 
NH0(O)CH3 

•CH(OH)CH(QH)CHaHHC(0)(C^OCK a CHj 0 O(Ciy d MHRl 
NHC(0)CH 3 

CHCOHJCHCOHJCH^HCtOJOCCHaJ^OC^CH^OcCH^dNHRi 
NHC(0)CH 3 



O^^CHCOHJCHCOHJCH^CCHJ^C^CH^CH^NHRi 



NHC(0)CH 3 



•°x^ CH (°H)CH(OH)CH 2 NHR' 



NHC(0)CH 3 



; and 
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H00C v .0 Vn .CH(0H)CH(0H)CH 2 0H 
V" < Y^^V T"^ NHC < 0 « CH ^ N HC(0)(CH 2 ) b (OCH 2 CH s ) e O(CH 2 ) d NHR« 



OH 



HO 

HOOC Ns^O >v .CH(OH)CH(OH)CH 2 OH 



O" 




NHCCOXCH^NHR 1 



OH 

HOOC v^O Vs ^CH(OH)CH(OH)CH a OH 




aNHC^OCCH^OCHaCH^O^H^NHR 1 

N— / V-Jw OH 



O 



HO 



r OH 

H ° 0( N^ 0n,s ^ CH(0H)CH(0H)CH20H 




NH(CH(2) a NHR 1 

OH 



n ^ OH 

° Ha 



H00C >^ O \^ CH(OH)CH(OH)CH 2 OH 




NHCCH^NHCCOJOCCH^OCH^H^oOCCH^NHRi 

OH 




HOOC^ ^O^ ^CH(0H)CH(OH)CH 2 OH 

NHCfOJCCH^bCOCHjCH^OCCH^NHRi 



HOOCv^O. ^CH(OH)CH(OH)CH 2 OH 

o v ^>C J ; and 

\ Q . NHC(0)O(CH 2 ) b (OCH 2 CH 2 ) c O(CH 2 } d NHRl 
OH 



HOOC \^°\^CH(OH)CH(OH)CH 2 -OH 



H 3 N ~ 

N-< Y— C OH 



